INTRODUCTION

33
In many countries, areas used for harvesting of filter-feeding bivalve shellfish for human 34 consumption are situated in inshore coastal environments which may receive significant 35 quantities of human faecal pollution from point-source discharges, land runoff and overboard 36 disposal from boats (1, 2) . Over the last decades, significant investment has been made in 37 improving sewerage infrastructure in many parts of the developed world (3, 4). However, as 38 treatment levels have improved, contamination due to storm overflow discharges has become a 39 more significant factor (5, 6). These impacts are likely to increase in the future in line with 40 population growth and urban development in coastal areas and changes in rainfall patterns 41 associated with climate change (7). Contamination of shellfish growing waters with faecal 6 usually shed virus for longer periods than healthy adults (50). However, there is heterogeneity in In England, the age-adjusted community incidence of NoV-associated infectious intestinal 126 disease is estimated to be 4.7/100 person-years (28, 52) which represents an average of 3 million 127 disease episodes and 130,000 consultations per year (28). Untreated (screened) sewage has been 128 found to contain mean levels of total NoV (GI+GII) varying from 10 2 to 10 4 genome copies/ml 
134
The risk of sewage containing NoV is likely to be linked to the population size contributing to 135 the effluent. The high incidence of NoV in the community determines that, in practice, municipal 136 sewage is inevitably contaminated irrespective of symptoms shown by infected individuals (55).
137
In many countries with aging sewer infrastructure, surface runoff and the foul sewer may be 138 combined. Designed overflows to such systems (i.e. combined sewer overflows (CSO) and storm 139 tank overflows) discharge a combination of rainwater, untreated human sewage and, in some 140 cases, industrial waste and debris, during periods of wet weather when the treatment capacity of 141 sewage treatment facilities is exceeded (7, 56 with the seasonality of NoV discharge to the sewerage system (81).
258
Sand and gravel aquifers are more likely to be contaminated than other types of aquifers (82 NoV GII in oysters depurated at 17°C after 4 days and a further reduction to levels below the 370 limit of quantitation of the assay (100 copies/g) after 6 days (32).
371
Many studies have detected NoV, sometimes at elevated levels, in oysters harvested from Ireland and France detected total levels of NoV (GI+GII) ranging from <100 genome copies/g to 377 10 4 genome copies/g (33). Levels of NoV GI in oysters collected from commercial beds in 378 Georgia (USA) ranged from 10 3 to 10 8 copies/g (88). Monitoring of NoV in mussels grown in 379 floating rafts and wild shellfish (mussels, clams, cockles) in Galicia (Spain) detected 380 concentrations of the virus ranging from 10 2 to 10 3 copies/g for GI and from 10 1 to 10 4 copies/g 381 with GII levels being generally higher in cultivated areas than in wild shellfish (120 
RISK REDUCTION STRATEGIES
411
The risk of NoV infection may be mitigated by implementing control measures in primary 412 production pre-harvest and, to a lesser extent, by post-harvest purification treatments. Because 
KNOWLEDGE GAPS
458
The need to continue optimising shellfish safety controls to address the NoV risk is an ongoing 
